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Abstract 



PURPOSE: To obtain an electrophotographic carrier for a two-component developer hardly 
lowering image density or causing fog even when a color original having a large image area is 
continuously copied, ensuring rapid kick-off of triboelectric charge of the toner and carrier and 
capable of maintaining a fog- free clear image even after copying, repeated many times. 
CONSTITUTION: This electrophotographic carrier has particles of the core material of a magnetic 
carrier and resin coating layers coating the particles. The particles are made of magnetic ferrite 
represented by the formula (Fe2 03 )x (A)y (B)z [where A is MgO, Ag2 O or a mixture of them B is 
Li2 O MnO.CaO, SrO, A!2 03 . Si02 or a mixture of them, (x), (y) and (z) show weight ratio 
0.2<=x<=0.95. 0.0p5<=y<=0.3, 0<=2<=0.795andx+y+z=1]. . ' . 
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[0 0 6 3] ^h\z. ^^m\zm\i'^hix^^^ ])r\z.^ 

T12^ (II) 
[0 0 6 4] 
[^1] 

4 

Deo : 5 Q%^m 

[0 0 7 0] *^?g^;I:foV^T^ls h^-y — ^ 

l^jicLfc^^>^y->r±T% -^i/^^iy ho — y — 
LT^^;:^y-:/5r*fls:-C[pieb. 
•V y T t ilSJt'tt;^? ^ - h ^^"T ^ - ^5>^^«^J^ 

5 0 0-1 2 0 O;*^!?;^,^: V Tcom^mit:^^ 

2 0-7 0 Am'/k got ^^(CjoU>T® 

[0 0 7 1 ] ^^^VrcDm^mit:^'^. 70Am'/kg 
(3 0 0 0^/i^;^7"5/ Kco^;!jD®^tr>E^L) 

-^T-fost. m.^mzmytw±(Dwmmi^i.zM\^Lrzm 

y -:/±<7):ar-Y y T i: h-T-liZX »9 ^^£^^5^^ 
ISOWm;6SteTL. 2 0 Am^'./k g*^T-fc5 h 

[0 0 7 2] Mgo^^^-t^y =^y>( h^^-^ y Tt L 

Tfl. ^^ll;ttf4$liHg5 9- 1 1 5 9-^^^, #Blflg5 8 
- 1 2 3 5 5 1 #g3Hg 55-65406 

[0 0 7 31 ft^gflTp2~ 3 3 1 5 9-^<2i^fgtc: 



( 9 ) 



15 
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[0 0 7 4] ^?^m{z^m^i\.^mmti.xit. tie 
-«S:^ (I I I) 



[0 0 7 5] 
lit 3] 



^ cm) 



[0 0 7 6] SJ5;;ttOigiN;t7^y:7^y >^*^Ji: l.xmm^ 

V 20 

[0 0 7 7] ;*:^?g{:::fett-5S>fb^Jfl. fi^y;ifi. TIE 

(1) - (4) x^'rh(o:^^mifhti^o 

[0 0 7 8] 
[^l::4l 

CHs-s i 4- o = N-ccr K 



CD 



C2) CH,-S i 0 = N-< 



CHa 

CH. 



) 



CH. 



:3) HO^@^si-f o-N-c:^ ' ) 

,-S,-eo-N-<^_"^_), 



C4) CaH, 



1 ~ i oSft^, 



[00 7 9] JblB?M<b?riJ<75ay)P4« 

2 OttwdoltS^S^fig^^^^i-o 
[0 0 8 01 *3SBJ{CfeV^-C. «flgS^SM{CffiV^P>iX-5 

7i^;*->'7°y ^'^SiJt LTfi, «?yx«TIE. (5) ~ (1. 
3 ) {::::^-r t f,tL^)o 
[00 8 11 

Htsl 



( 10 ) i|$g|sp8 -6 9 13 1 

17 18 



(5) N-CaH6-S i-(0CH3) 3 

H 

C6) HsCz-N-CsHb-S i -fOCHs) , 



C7) HaN-CaHs-S i -^OCHs) a 

H 

(8) H2N-C2H4-N-C3H6-S i -eOCHs) 8 
H 

C9) H9C4-N-C3H6-S i -^OCHs) s 



CIO) H2N-C»H4-NH-C3H6-S i -(OCHs) 3 

I 

CH, 

(11) (CgHe) 3- N-C,He-S i -^OCHs) 8 

(12) (C4Hb) 2- N-C3H6-S i -(OCH3) s 

(13) HzN — S i -^OCHa) 3 

[0 0 8 2] zixhu. ia^fcfi2awji^«f mx'h^o 

tii^X't^o i<^4'-c*?gBJ{c&®t;iffiffl$tL2)(0«. [0 0 8 3] 

(5) N-CaHa-S i -(OCHa) 3 

H 

(6) H5C2-N-C3HB-S i -40CHs) 3 

. H 

(8) HeN-C,H4-N-C,H.-S i -fOCHs) s 

H 

(9) H9C4-N-C3H6-S i -(OCHs) 8 



(10) H2N-CjH4-NH-C3Hb-S i -6OCH3) 8 

I 



CH 



3 



[0 0 8 4] ±tS.^ yy^V l^^'mnmrnm-i. ~>o^■^)■ R,-.-Si-Xa (I V) 

*5<, [0 0 8 6] >'^''^Ji: LTfi. TIE 

[0 0 8 51 3|s:%?^»C*5V^Tfi. s/T^y i^^?R|t LT (14) ~ (16) ■C^-f-t'^^iS^tf e>tb-5c 

f*. $e>tCTfS-^^ (1 V) 50 (14) CH,=CH-Si- (OCH.), 



( 11 

19 

(1 5) CH, -S i - (OCH,) , 
(16) CH,-Si- (OC5H5) 3 

[0 0 8 7] m^^^ y Ti^^uu^mmizmmMm^ 

[0 0 8 8] 3^|gB^(C*3V^Tif* L<>St/^e>HS*ffi 

if 4 L < li 2 0 mm%&.±'^i^mm loo as^c 

q^lCTk^rO. 1 ~5fiSa5, L< (40. 3~3afl: 

''it). 5 aa^fB*® X. s t . R^^mmm u < ?) . 

(0 0 8 9] ^^|§B^(i. :¥-yy rt h-^-t^^-^LT 
m.^M'Pff^ hi—^mt LT. 1 ~ 1 2asgp. L 

2a»%^S;t^i:*::^y-^m;^mm^liJP-tirLisi), - 

[00 9 0] 7^^m(D-^^7^m.^mii. -hfs<^^^ y 30 

[0 0 9 1 ] *|§0Jt^fflv>ttuS h^-tt. 
S.T/0. OOlTiiiO. 2 fiTnCDMMW-^&^^^-t^ 

\^\>^'^i(Dwmx'h^o 

[0 0 9 2] <D^i^^Jt LTfflv^^)*E«g^«&i$i: 40 

[0 0 9 3] ^tjtc, ±ie«^^*&fli:(4]^7K^t:*aS$tt 

ihi-2>fc*(C.Sl'\ C:<Oj^7k'fb*2;a^Ji: LTJ4, 

=i^7jx:*y:7'y >'^^j(0$D#*s'7'y v^^j, v^y =- 
:^;t-r/V'. 7 3'^^:^--i'yU', ^m^^:t-f /\^<r>ta^:t^ 50 
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10 0 9 4] JifBrog^zK{t;*aa^Jrotf>T-t#tc;it7 5/7'y 
[0 0.9 6] ±ieroj^^K^kteS$ttfc«im^«!&*(4. if 

*L<f42 07iM8 0%. J: !3if*L< {44 o:;i»M8 0 
[0 0 9 7] «t^^!^&^iii«^^7K^bS:<|5 2 0 %<t tJ 

[0 0 9 81 ^'^comMt^mtMzmmw^mt. 

0. OOlAimTiMO. 2 ;z if* L< (40. 00 5 
^mlbmo. 1 5 MmCDa*¥*&!|!SSS:*i--&C: tii^ 

[ 0 0 9 9 ] r (Oa»¥±ll!|5i@/i5 0 . OOlym^^d 

[0 10 0] 0. 2 M mSr«^5«'g-{C{4, h':? — <Dm. 

[0 10 1] JilSro«S7lc{li*&3a$ttfc«tm«i[t&fls:(4, 4 
0 0 nni<D^A(C*5»tS^S5§^dS4 0 "/oJiiJiTfeS r 

[0 10 2] ■rfii:^^. ^^m\z^m^ix^mmw&w 

m(4{S^SLr L* 9„ L^i^SlC, ■BJ^iH^WTPfij^ft-C 
$)?>4 0 0 nni(:i*i(t57tSigl^>65i«V^t.c:)t5 ^\ — ^ic 

*5(t 2, 0 H P (OS^^Offl^ $ (o.<^.xAm-f£f^^tmn 

T-#5„ 4 0 0 nm^riltRLfcSS (4^^:51- ir-5Jti05S# 

[0 10 3] *B0J(^*J^^T, h-^-iK^^^t/^si-m^fiJ^ 
^■rSh-^-(4. 1 7iS9 ;i m« ift L< (427!;l£8 M 

[0104] d (D h ■r—tO'm&W-i^^t^ 1 M m*}SS<^ 



( 12 ) 



8-69131 
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10 10 51 h :^- 2) « 

-Srffiffi-r2>c: t2>o ■^rro-^'tSt LT«. OH 10 

[0 10 61 J^^l^tcffllNS J;if4j£J.S(Cj$;CT h 

- <^ #14 ^ « *a V ^i5 ffl T J ^ ^ -g- L r ^ V ^ 

[0 10 71 3^^B^{cffl^^s h^— <^»3t(cfefcor 20 



[01081 ^^BM<D hi—i,zm^-r:bmmmmt lt 
[o 1 0 91 «^;t»f, jKy^f^u:^, 7^=f-\^^^-zf9i^ 

it^g. yyi-^^ #yT5 wjii. T^y 

[0 1 1 01 z.i\.h(r>miik(D^X'. !}#(c*^«ticoiS^^ 

[ 0 1 1 1 1 i^\z.. TIESC (V) 
[0 1121 

CH, 



3C (V) H (OR),-0-^^C— ^^O- (RO),H 



y tt-ttl-^ix 1 4iC±<OS^T-*> »9 . x + y 
f*2~10Tfc-6o ) T^T^^H'S t-;^7aiy— 

^i3)\^if-ly'^^^:mk.\-ly-^}\^^. -vu-Y^^, S^tK 

[0 1131 ^^^i^tc^vNfjHs sa^^i^ie 4o 

1 ~ 2 0 K OHm g / g Sr^■r 
[01 141 -f^^^PTb^ -hIEcO 1 ~2 0 KOHm g/g 



CH, 

[0 1151 ir-r. ^ffi^s 1 KOHm g/g j:t)/h$ 
y*^W'fbL^-t-<. */t. ®fffi*5 2 OKOHmg/g i 

[0 116] 5^^B^(cffl^^^> ^:^-^c*3^^T^4. 

CO^ffi^ 1 ~2 OKOHm g/g (C^iV- ho— /PL, /i^ 

0. l~2 0Tnol%. J; !5i!f^ L< (iO. l~10m 

if. y a:;».7^/l.«}8gSr*-t-2)^<-^ i^^-«*Jii*-^tf 

(Tg) /!)S4 5~7 o'C<7)$Qffl(Cfc 
t). 1 0'#^Xro^i»ttiteS?r5^-f)fiS (Tm) t^S 
~1 2 0t:o®ffllCfcSri:;!)^if*L^^.. 
[0 1171 !l#j;i»*L<«, t5IB<oh^-(^if^Lv> 
^1 coffJ^r-tftBJLfcilE^ (V) T-^F$tL.5 f;^7 3^ 

/wdr/^3^;^7"/i'^*yi'**>^^:9- m^iity-^;\-m. 
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[0 118] ■t-'i43*>, jKy^>«.7'/V'»«sif±. 

OHmg/g, ifiL<f42~l 8KOHmg/g, $ 
t>{C»* L < 3 ~ 1 5 KOHm g / g (D^ffiSr^-rS 
H.•:^-*3J:0^±f^(0»^47 3.7'l'>J5£^)'•C?^^^$^^fca 10 

[0 1191 ^^m(oh-r~iz^m-r^Bmmmi:\.x 

[0 12 0] ^x.(i, T.f-x^i^-rf^'^ 

J3i. Ti? y /i^^i? u- h^sjii, .-ffyrsim^g, -vu^ 

[0 12 1] $t>{c, r<Oh-^-{4. 

[0 12 21 »:^c±lBz:^55•^a^feS^J^^v^fc3|s:%|g(0 

mw^^-)3'mz.-z>\-^xmm-f^. ' so 

[0 12 3] 2t:^Ba<75iii^?g^i£:;^&(±, h-:h-SU^^^ 

[ 0 1 2 4 ] ^ -ir y T<^em#'t4ii^'^;^ y -T^tcf^^ 

$ iXfc-^ 5/ h n - 7 - Id J; ^ Tj^S $ tL, Ig^JRlro 

[0 12 5] *^B^<Djij^fe?^fiS;;^ffi(c*3V^-Ctt, J^^;^ 
^)—:f iMmmnm t tuc ^ ® $ ^^^-^ h 40 

!i«;^y-7'^^f^T'iHiteL, ^'i4!ta^*-b'^£5^^ y 

(0 12 61 *^eg<73iii^Ji^^:^j£{cjoV>Tfl, BUxEO 

t L, <2®»tSJS6td*3ttsm:*SBS>SS 500~1200 
;«fe'^T-fc*). <3)=^+ y TWl&fp«ib*S2 0~7 OAm 
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[0 12 7] *^B^c^)ii^^?i^^!g:^ffi^d*3^^T»S. la^^ 

[0 12 81 LV^^tfe^^>l'T>^tCOV>TKiTtd 

[0 12 9] *Bia<oiii^^^*ffi(c*3v^-c(s. m.^m 
mr-mmi^i^m^ hMM&wmz h-^-^iRid^^p-frs 

:i^i:>-ii-sii2m/it. s^mim.i£t9^m2m!£(of^(Dm 

[0 13 01 ^btc. mli6<^m^i*i$#:;i>^^^^jffi5t 

w\zmn-t^^%\mw\ (T.) jii^t. m^im.s.t'm 

^ 2 mJE i: <DFBlC>m 3 «JE^^^^jaitfls:}cfpiPi-5^ 

[0131] j.^6^jcf*, mi^m^xmi^i^wi^tm.i& 
M&^i^i:(omiz^ m^i^nm^ibm.^m^^mzh-t 
-A^^ii^om^t^^mi&^m^hm^^^mz h-r- 

m^hm^mts.nmzm^ o mni:m^f^mm^-rz r 
tizj:y)mm^wmz^n^tix\>^^mw^m^Mi&w 
Wiz^n^.Kx\^^^-^6^7^mi^mco h-r-xmi^-r^ 
trox-fcij, :i(Dmm^nt^A^ibm.^mi&nmzh-)— 
i>^f^*^7mnt^mnmnm^bm^iiikwmz hi—i>i 
\^:^^^m^^m0^i-^'^simm (t, > iiiom^^n^ 

[0132] B5ig(oii#^ci^^m#; -r^<cip-^^#«^ 
^w^^\^xm^-r^^^^mx. ■&mm\z^m%:^y-r 

[0 13 3] f 7^*5*3. Se5t5CC31®g&<)7iI?£jS$>S^Mi 

3^s^3$<-r-5 h-r-t^^^jTi^-wtf^ox'm 

^^{SI^<*(C:¥^y T;6S3£<il^L, =Sr-¥ y r#^;!)S^ 
[0 13 4] L*^5{d. 3ls:^?^<OjD#i|#^<03E«!tm:^Sr 



( 14 
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moi- St, 1 /Vw;^ -CHhi--h^\'Hi^^VTAm 

^ffl^T-co^^^^ ^ 3 V b a — /V-r -5 r t <t o T s 

JtSJ: 5 ^^^yr^rJ-^n^^L'^ci'^ 10 
10 13 5 ] *^?g<0®^?^^«*-ffi{cfflVNS- ir;4S«lBi 
''^^m^^feai^ft:©^* L^^Jl^^^c•ov^TI21 6 ^rfflV^T 

[0136] ^mm^^mw i fa^«^43£^t^*4 i ±{c 

4 3 4 4 ;6SlS:it ^Hr 15 , 'pti < t 

4 4 *s»m?g^^^tf*: 1 mm(r>mn^in^'i& 

"3. J.oK«ft^^4 4*Stil«6Wli$ix, !Si*S^ 4 4 0 

»^L<f4J I S^*&B 0 6 1 T-:^^$ 
nS 1 0,#.¥^*5ffi&$R. (tiT, *tC¥J^cBfi^i:B& 20 
•T) /iso. 0 1~1. 5 Atm-CfcSr i:*sav\ 

— -ly^'y' L— K 5 0 i: ^mm^i^nt^ 1 «cE t OO*^ 
[0 13 8] l^ffi<75J^^«»Sr^^(c 

4 4 't>^c*5^^T^i^ft^^ 4 4 co^ai^rssg t l-c 5 ~ 

4 0*4%. L< (41 0~4 Ofia%;dSAv\ 30 
S4 4(DJg/?t4, Sfi L< (±0. 05MmA^t8. 0 ai 
mrotefflT-fot) , i L< (4 0. l;xm*^t>6. 0 

[0 13 9] *%B^{C*5^^T^^M4 3^5J-(^t,7s/^ 

mytm 4 3 cD^m&^mm t vxm-t. l < (4 1 0 mM% 
[0140] m%m 43^<Dy -ymm^^^mRmu^ 40 

*s*Lu\ ^^«4 3Am-r€xh. mytm4 3(omn. 

wt/!i5fe5)„ ^tjlc, i«3t;i4 3if (Cs^'^Sr^^^^^/i 
^^^-g■^c^o^^Tlb, i^7t«4 3^11ffi(:iff<1-5C t(4 
$f^L<7iev\ ■t<^afi(4v s^^ita?-^-^tf{*®S4 4 
ds^3t®4 3(7^±^c|IS$^^•5;tfe, 4*11^4 4{43ttic 
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[0 1 4 1 J «£oT, ®^S4 3<OJl$(4{*m®4 4 i: 
<?3-g-§f-C»4U< (41 0~3 5 Min> J:f9»*L<(41 

5~3 0 /zmT-fo5o ^JtJl4 3 't'(c:-^^$^X5^^)et 
^(4T'# 5fc(tii^Strfo5 r t tm-i. L < , ^tixm^ 

m4 3 t^mm4 4 i:<D'g-m-mm'p<r)W^'&.^(ow-m^ 
mmt. m%m 4 3 t^mm 4 4 (r>±n^^mm t lt 

17. 5aJ:%Jy.TTfc5r t/i^^u^ 

[0 14 2] *:^Bj(c*jvxT, f^m^^^*^t«:{cffl^^^ 

3Ky ^ o n h y 7/^3^c7Jlf^u>', jKy^y-fk 

t'— y-T^V, :Ky v^i? n n v57yV;^o3i'9^^>'^ X h 7 
7 /l.';;^- D oi ^ W >• — 7 ^l.;^- O T /V^/W t'=^/l' — 

;^ n 7° n t° U- /•<— n T^'W^/l' t'— yPni— /U 

.^S-g-fls:*^ PsStrnfc 1 a* fc(4 2 t>«fi£ $ 

i::ei5-5itgT-$)5„ 0. 3::5~5oo:;? 

ro^^^^ficot<73:iS^«piJtgT-fot). 0. 0 1~10m 
if*L<J40. 05.~2. 0 nm<on.^(Dii<Oiii^ 

[0 14 3] *isB^(^4oVNT. »mmm^wi^(om%m 
[0 14 4] m^3^^mn<omtLxit. 7^07'= 

r-iy^i^. t-y y !>ASfe!|sf, ^:^fy y !>A^j|sf, a? 

5 h y ^a^^/v-p* ^ V 

[0 14 5] mi^^5g*^i|s|-O0ili LT(4, fu-Wk-g- 

N, N-v;7'/i'=ae-yuz=y Wb-g-ife, v^^^-^t-T 
^v-fb-^ifei, h y ^ai^/i-r 5; ^'-fk-^*^, hy73i=./v- 

^^/b-sv-fb-^!^, 4^y = b D-fb-a-ife, ^yi^Tz-fb-^ 
ife, $^(c, cHibro-fb-^ife^r/ify ^-±{c@^Lfc-< 

[0 14 6] mmny ymw-i-^^mm'mLi-. 

Stt-g-AS^-V^o -^(O^ncje^ffiflit UTf4, #yai;;^x 

d<y!>u^:^, jKyr^'yu- b, ^yai^^uv. 
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•>v=^->'mm. ^yr^^fli, zy 

/WiKli. TJl-^-y V-mm. ^VTi K—YS K. ^h-f n 

^]}D'/^y:^>. #y Tyyu^— T'/K ^yr-t^ 
[0147] l^m^^{*it^ro^<Ss£^5E-^.5„ 

®m^4^^^^^^4 iti, gfe, is, r>'u$ = ^7A, 
sis, IB, =5"*^/^ ^x, r>'^^>', 

cit<^i*sfos„ mt&mmiSo^mit. ^(o-^^^m^juji 

[01481 Wmmi^^m^^ 1 Si^3tJl 4 3 fi, 

^©^^(Ctt. />^c< ir tmi^^:t^4 3 a fm.^mj& 20 
S4 3 bicj; iJSI^^ttSjJS, 3Sm'tt3tit«:4 ifflSfwm 

4 3a i^^n hix^m-t t . m^tiamm 43b 

Am^i^o a^^B5feJl4 3 aCDj^ipt LTfi, if * L < 
fiO. 0 0 l~6Mm*SS<, J; •Ji?*L< J40. 0 1 

~2Mmr-$)^<, ai^%^®4 3 a IZ^^ ^ jx^m^^- 

o~i oo£m%X'h^:Lti)m-^i^<. J;'?$f*L< 
fi5 0~1 0 0*S:%T-fc5c mi^^fe^aiMroff^H, fltl 

te^Tfes 4 3 (Di^mA^hmmn^^ft^m 43a comm-'t 30 

T2 0~8 oaS:%i)S^g^*L<, J: t) if * L < « 3 0 ~ 

7 0aS%T-fo5, 

[0 14 91 mm^^^i^4 1 ti®^M4 3 t<DmzT 

T^\%m4 2^m^-r^^^mmmtvxi■x. mm 40 

mtftm4 3(DmmmS^i:LXmiftzh(D%:^FSX^. T 
0. 0 5~7 Mni*5$f$L,<. iUif 
*L<fd:0. 1 ~2 mT-fo-5„ 

[0 15 0] mi&Ltzmi,zm^m(o±izwc>f 

3K^^t^«m5ii*^ib«fiE^n5r t*5$f^ Lvv 

[01511 mmmik^nw(r>mm:)jmi: i^xmrnxa 
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[0 15 2] {SM«$:^:fl^•t-■5l^lCffi^^%,tt•5^i|Sffi, 
xtVK K5/^<7>$□#:;^&;!)S^^^P>^^•5„ JStmtt® 

[0 15 31 ^^mnmrnM^SL^m^nrnx^m^m^w^ 

I 0 1 5 4 1 mi lc*5V^T, ®«?g^S^«f4, »«?t^ 

%m¥?-b\^x(om,%YyM.i^^\^. ^m.mnA\zx^ 

R. ttsw^M (^2^) R. tciEiii^n, mnm.K 
,(D±.mz\±mmi 7 ^mxx h-r—nmm.K,tw^^-^ 

»^^R,(c:f4«*&P2 OjSSfSftPjtv. ttif&P2 0^8 

10 15 5] Wikm.'R,^\zit.mM:^i' y 3.-1 S;^^^ 
oxa^MR, i^©31^^ji 9f4, =a«;^y-:/i i(^> 

^^■^n\z^i.'^xmm^K^. mm\z. ff^^R,i^{w 

fiSei^^:? y =.-1 4.;iS^tt?>tV. iSii^;^ ^ y a. - 1 4 
OlHltetrioT. tti^P2 0*»^^^^^R,f^tC^TL 

7t h-^-- Sr3^^;=?.y-:/i i o*^:*•|^]^c«ioT^fiii-^- 



[ 0 i 5 6 1 m.m.m i 9 ji, ^^a-tt h-^-— ta-ttdf y 

[0157] 1 6 <D^^ K7 A 1 \zW^-r^^ 

mz\-tmunt^m\-i hix. f^BSPSP*^^^^;^ y-yi 
l*S;51.a5{:iS^mL, a«^y-yi 1 i:^^K7 A 1 t 

■5^'^^y— 7'1 1(^(4, T;^?rR3JD-r'5fcfe<D^< 

-rr^fpip^ss o^sias$nTv^.5„ ■ 
[0158] ?a«;^y-:/i 1 P^\zw\-S.^Mzm^^^ 

^i^^J 1 9 ^«Ri3|-r5fc>i)(^«^eiN3, S,, N, i: 
^r'fr-f^o a^l2tt. ia^®«iS2;4^^5tK7Al 
*rfR)i-2.J; 5(-^«;^y-:?'i 1 i^»;:iaM$tT.Tv^5>. 

'^'^mms^ 11^;^ y -yi 1 tm% k^-m tro 

r^lcTjja^gBoieif ic^^^rff^^U, Ke#ICJ;oT<K« 

[0 15 9] ^^;^y-y 1 i<D±;^(ciB«$ix, ^^fe 
;^y-:^i 1 Jito^te^Ji 9<^^;?Sr«fiJ-rs«SiJ:/U' 



( 16 

29 

— Kl5(i, TyW5:-^>A, SV S 3 1 6<Diia^0m^ 

-■fx lSt<OSgRtH3 0 0~1000Mm, 

«4 0 0~9 0 0 /xmX-feS. i <OS§iidS 3 0 0 a; m i 

K-:5*t3) ^|$Jt-r2)fc*i)fC{44 0 0 MnitAJi*SJf 10 

^Lv\ 1 0 0 0 Atmi t9::*c:#v^t^^;=^i)— yi l± 

^<fiht ^{zm^mconm. mm.-f i — k i 5 j; 

[0 16 0] :ft«e 1 fi-5' ~3 5" . if*L<«0 
" -2 5° T-fo5o 0 l<-5° O^-e-, a«?fiJJC«|< 

[0161] w(75e'te=3r-r y TJgi^Stt. ;^y-y 1 1 

t *5 5 A/fi;t) c^j^^tc i 13 ^Ti- <o 5 „ 
[0 1 6 2] t^oTK^lN, tN^cDgE^fitai^ttdf^ 

m^^-^ y TJia^Stt;^ y -:/t:l3^cv^me®N, :)j\^{z 30 

izx'o^i&^^v -yi i»[e]te(w<i|t^i-5Tia^ffi^-^ia 

mtfe3J?3sy^feT-fc "9.22 nTSSfto h -i—mmmm^Th ' 
•9 . r (D±^m hi--mW(.nMn 2 1 Rx/rmM h -t- 

[0 16 3] ■:^^m<r>mmMm.:^m^mm\.m^mmM- 

[0164] ID 7 tcS^-rii^^Mfi, H^^^ 1 0 2 <7) 40 
14 5 i^lc, a ;^r(p](riH]e$tte»m^«« 

i^f*: 1 0 1 }c5^iR) L.xum^mmw-t uTc^^tt^^ 
^y-y (la^^Jiai^f*:) i2i^{i;t. ^.(o^^y^^j 

-yi 2 1 LTO^ttD-y-i 2 

-12 2\t.nsiRn(o{tLm.t^hifkf!i)\,(o^m-^mz.m^:is 

[0 1 6 5] ;^^M1 4 5F^(Cf4. ^•:^-14 0i:att 

^■r y r 1 4 3 1 ^m^^x^ti—^^Tkm^n 1 4 1 asiix 
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[0166] c (om^m 1 4 1 (i. m^m. 1 4 5 
xm^i^mmi 0 2cDmnMi 4 2p^\zmhiv^t. ^:^ 

-^14 7*^^itf)5^1 4 2F*3(C#t*t$tt/t hi—1 4 
0 dStt^^tl, ^^^^ 1 4 2 [^wm 1 m^^JM# • SBaH 
#S1 5 OlwJ;oT}ll-g-L?i;ds^>, m^Ml 4 2<om^ 

iZi^m^iV^, mn^ l 4 2<^te4Stw#52l$nytiI«SlJ 

i4i{s, mMi 4 8(Dm^Lf£\,^i\^:ff<DmD^m^x 

a^Ml 4 5(^{CM$iv. -^r-Cig^^l 4 5l^(D^2 
aSK^JSJ*? • aSiH^fi 1 5 1 t , 1 4 5 Ji^FPT- 

'fc*se.^K^^y-7'i 2 nzmm^ti^o 

[0167] y 1 21 »C#tif&$tUfc^«fe?fiJ 1 

4 Id, ±nd.<Dm^ci—^ 1 2 2<Dmt3(Oi'f^{Zi:\)m 

y 1 2 1 <DmTM^±l^^tftLm^^mMnU::^ 
u-Ki 2 s-eo^ffiiUcioTia^;^ y — :/i 2 i_h-c 

14 1 (Dnmizufm^ftttft^h. y i 

2 10^PPb.:ferf6)-^(DJslte(C<i|ilN#m»^ifti^ft:i 0 1 

t*fi^Lfc^^ei5i 1 O'-tJiRi^^ti-, 
{S:^t«:i 0 1 ±cD^mi^iSi(om^\zm^tiz>o m^izm 
m^iv^j:t>^^tim^(7:i-m^mmm.mi 4 1 
y-^'i 2 i<Di5)teJ-j;t)^ife^:^i 0 2l^{cIHlltK$n 
So 1 0 3 i-i±mm h-r-mm^mnx'h 1 o 4 « 
rmm h -f—mnnMmTSy *) . r <o±^m h -r-mm. 
0 3RrjTmM hi—mmicfim^i o Aiz^^ 

X h-t-mWl(0^±=S:nz.X\^^^o 
[01.68] mW^^ 102 rt-t?(i|^ffiroNj . N, fs^-C 

nm^mmzi: y) mm:^ v—^i 21 ±t,zmm.^\zm^ 

$il.Tl/^5?i^^l9<D^^(D-fiK5>^^«^Jl 4 1 

4 1 tmtimzfQ^xm±ii>i^tLt % <D hi-~ 

Mm.^^^t-r':btzib^z^ ^^^Sffl 0 2 (DTIf|5(c(45*tt 
v'-zt-^FC^H' 1 3 lt)^^(D—i^^m^Ml 4 1 tS^S-T'S 

[0 16 9] ^Ft>tc. ^mm^hii. ti7-m^mj&-^ ■ 

[0 17 0] l-Tiio*,, ;*:B§^T->^v^ej;h.5 tt. 

:a¥*Sl5ia@*5 3~7MmT-foi9. i^^:^-f±5. 0 4 

m&.T(Dn.^^^ir^ Y-r-^ 4omm%x'o^<^^ 

Us 4 MmtJlT<75JeS5r^-r.5 ^ 1 0~7 Of@^ 

f*:a%-&*L, 10. 0 8 MnHJJLJt<Oi|acS$r5t-f ^> 



31 

[01711 mvK(Dnm^:f5i:^-t?> hi—ii. iS3t«J 

^mxi-i^v >f-^W(o>hm<tiziim^-.i:^-r^i3<o lo 

[0 17 2] L/4^L?i;656>. 2^3)5. Jt^^^ttfCffiixfc 
[0 17 3] L*^51C. *^B^f4?l^tg^T'^^f Si 20 

WpT ?ratt b # ^ Tic V ^ ± 5 ^ibSKi-r •5 » {i 1^ D r 5 

wmzh-r-'t^i^oif^x'yizmt. mmmmz^i^ so 
-r-tm'pL. i<:>i^<DVy hA^!S.m:izwm,^ix. - 4o 

^^^^^^J{w*5V ^x iim^^v i^ff^^M^miz J; S A 

So 

[0 17 5] tJlTfi, *^B^^:l*3^t■5ay^:;^^^^co^^T 

10176] (i)^-vy Tw<Km#'f4rosy^ 
issfi, BHu-6 oiy^^biij^^a m^m&m) ^ 
m^^^ mi^mami. o g^SLi^s7mm«. m 

$ 1 OmmcD-fe^'HwOi?), ^IE(Di^e{;:-fe j/ hl-S. S!l 
5£«PP*P^4i?:»>ir {-*0;tft::*: 3 , 0 0 0 Jiyw;^x y K 50 
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[017 7] (2) y T<0!!ag5^:^(75z8iJ^ 

tt) ^OSRA^'-rySr^^LO. 7 ~ 1 2 5 /i m(7)U>' 

[0178] (3) ^^-^-UTc^mMftOffliJS 
(D =^-1ryT8 0 0 g^&fffflL. 1 5^ti,±S«(C#^ 
-f5„ (ig(^JaS2 2~2 St:. SS5 0~5 4%) 
© -7 ^ n - ^ - ^ 1^® L.- aSzimOT' 1^- K ^ 

ISttfc^mtttD^!. y —:/tmfkl.X 1 mmCD8g«8{c5!*|B] 

® ^v—-:ftMmwmmiz^^vT%:mfs.^?\^'\t 

5„ 

MQ, 1 0KQ(^^tn:(7?i^*St:i*5{t'5mjEE|i^T4rfiiJ!?, 

1 (DMd^ ^ SdSffl ^ ft » to So 

[0.17 9] (4) roay^ 

TA- I I ^fo5VM4='— /i'^—- =i'/^5^i^'1'if— (=> — 

— (NEcss) srffigSL. mmmn 1 mmti- h V ^ 

SrfflV^T 1 %N a C 1 *®?SSrsi$!}-f-So ft t ^tt. I 
SOTON R- II /i'^—- !^-r-3^:^7'-f ^-f 

i^i?-ry<>-itm) f>ii^mx%^. m^mtLxi-i.. ssib 

100~150ml tl3(-^t5(^j t LT#Be 

0. 1 ~5m 1 Jnx, M(C?Sy^i|sJ-^2~2 Cm ginx. 
Sc ^5|Sl^S^?iiL.fc«<»ffiti^^JKW^t?*t) 1 ~ 3 5^ 
Pfl^^'Pitoa^fT'i V ^ mils :3 — — ^/^^•^^'f 1F— J; 
•3T^-«— f^-Y— t UT 1 0 0 nmTy<~'^^'-^m^^ 

X. 2 nm&,±(Dy-i—cot^m, mmt:m'&Lxi^m^ 

m&w-i^m^ (D,) , f@^^}-^d^b*tofcfi^sm«D 
ft^spj^jjgrg (D, ) , :&.xfW-m^^-t)^hi^t>fzW-m& 

iiroJK^^-ib^ (8. 0 0 Aixiii^JiSt/3. 1 7 fimti 
mUTRXI^. ^*tofCo 

[0 18 0] (5) ^mm {f^mwrnm (omA^mm 
m-&Bmt-^-( ^ o h 7 y^i&3['i^mnM o d e i 9 

2 3 0UPA (aa^ ttiS) Srffi^L, tAT<^jQ 
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1) 5 0c c<D:^y:^^—:^—li:i=^^/'-/i^2 Om l 

2) Reflected P o w e r 2 0 0 m V i: 

3 ) m^^i&^^mvD 2 0 0 ( h ^ -mx m) m) 

L^i^liiSrtSp ■ ' 10 

[ 0 1 8 1 J ( 6 ) mmmmi^<r>m:^it^(DBi^ 

[0 18 2] «La^ixfc^fiS^«&ft:o»7K^tS4rfFffii- 
[0 18 3] mUmmUBWO. 2g$r^S2 5 0nil 

[0 18 4] (7) JfeSiS^Offly^ 
0 0. lOg 

T}\^^ y Ym% 1 3 . 2 O g . 

.3 2 3-6 0-EL) 

^ 7 ^ verjsi 3 . 3 0 g ' 

:y'^^7.—/<--^-yi^ ^: >- J - 8 2 0-6 30 

0) 

v^v-:^— 3. 5 0 g 

;^f^;^^-r-YT 50. OOg 
[0 18 5] ±t^m.^^ 1 5 O c c :tfy:^m{zmML. 

[0186]® 5>tfi:^Tm. PET:7^;l^Ac7)^ffit 

[0187]® ®Sr 1 2 Ot:x 1 05>PBlJO||ftU. 

[0188]® ®6Ov--h^0;$:55^7fe®U-BEST' 
SW : )i?&ft:(7:)i:t:Soi^. 

7j : ^i^co'^mmm 
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50 tCT 320-800 n mcDfafflTTtSia^^iPiJ^ 
[0 18 9] (8) it^®ffi(7)SiJ^ 

&mm^tm:mmm'mmm (s s - 1 0 03^) i:m\^^xT 
x^^-^—^i^m\z.mm.'t^ (5 oiH]± 1 0/1^^ 

ho 

4) W^^^y<^y-'r:^^-(0^ y^^'^\Z±>y h 

L. ;^^-f4<^>^Aix5 (l5>F<^:y>^) o 

5 ) ^h^z^y^V. fzMmW^ \znm^UPcm (02/ Z 

6) JilB4^i:l^-<>^||^tT9o 

7) V^W^mcolAz^^m i-fyy^^y^) ^SLiZ^ 

.8) ±|E4ii. e^irl^-- (mSr^f 9o 

1 1) vmm^m&m\zMmrh (^5isf^««. -ro 

1 2 ) Tlf[5«£tB uco^y^^Wi^^ m^^coi^mt^ 0 
13) 2 0 ess {J^mtc c) *T*7kffi;d5ig;T-t-^^ 
15) it*®S(?5ff^ 

[0 19 0] TlBOth3S^T-Jt;«ffi5aSr©ai-r'5o 
[0191] 

[^1] 

1 4 / APAT 

SW= / 

p >y ?? LQ (1 - c) 2 

W 

£ = 1 

pAL 

[0 19 2] 

cm^/g 

g / c 
g / c m ' sec 
c m 
c c 
g / c 
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A : HP-^MfDWrM^ 




c 






t : Q c c (D^i^ (S^) J^S^ipfl 




sec 






W : ^9[^CDM& 




g 






[0 19 31 (9) ^•Yl)T<D^^(Om'^ 


[0 2 0 3] 








a^MftBfSSOT^a. f^y^^^ 1 3 3 OSr{$ffiL. 


RATE TEMP 


6. 


0 


D/M CC 1 ^) 




SET TEMP 


5 0. 


0 


DEG (*C) 




MAX TEMP 


18 0. 


0 


DEG 




I NTER VAL 


3. 


0 


DEG 


fl^tCjfAL. '>A:^><.03tajE:^^ 1 3 4. 4 5K 


PREHEAT 


3 0 0. 


0 


SEC m) 


P a -e 1 0 ^/<--V'\^fzM. ^^BE.t) 1 3 4. 4 5 K P 


10 LOAD 


2 0, 


0 


KGF (k g) 


a . W-^B. 0. 0345KPa"C5 IeJS!)^ Lfc ^i^ffiSr 


DIE (D I A) 


1 . 


0 


MM (mm) 




D I E (LENG) 


1 . 


0 


MM (mm) 


[0 19 4] (10) geffifiS'J^JSfe 


PLUNGER 


1 . 


0 


CM' (cm-) 


1^>^/U2--1 OgSr200--300ml <75H^:7^;^ 


[0 2 0 4 J 









^(C#SL. h/i.3i>=3 0 : 7 0 (D^^ imMm] t^Tlc*^B^(D^:te<^J<£:^-r;^5. :^mmn^J: 

oXhiv{i{P^m(DT±h>^^mK.XhX\^\ 0. 1%(D g|5j Sr^^-fSo 

lfxJM.^^-j\.';f;U--ty:^>—/l-l^^y ^(Dm^t^Tjkm . lO 2 0 5l mit^^ V TZ^i^n^(Dmmm 1 3) 

^m\^\ hh:^^Zi^m'^^i^fz-NyiOt)'\i:tiV--r;\^ MgO (^^^0. 6 2mg/10 0ml) 2 0^, M 

^^(Onnxmm^Jk^^o zkSr^iPS-a^LitJBtL/tm. l l 00t:{CTj^^L 

t0195l «lt-^"r<t9^?3iaSieS^Lfcm. ^J^3K^3 5. 7 

^ffi=KOH (m 1 ifc) XNX56. 1 /^5^fiS At m, 25. 6MinS.U^6 1, 3 /i mO :7 ^ ^ h ^ ^ 

(fc]^cLN(lN/l OKOH(^7ri5^^-) V T:^Mn^ (ISfPiK^b 5 8 Am^ /k g ) A, B^t/ 

to 1 9 6 ] (11) :^y:^m^m.mT g<DW\^ C^^ti^'tintco 

*^?g^:l:fe^/^Tfl. ^^Si5^*ffS!i*s^e (Dscso^^ [0 2 0 6] m^^^ V TZsun'f'<Dmmm4) Mg 

^) . DSC- 7 {y<—^:y^/U'^—^itM) SrfflV^a!):^ O 1 5U. NiO 1035, A 1 ^ O3 3 ^SS, Fe^ 

■t"^o O3 7 2a5?r<£;S-r'5i^i^fli^igfir!ll tlRl«(CLT. 

[6 19 71 Sy^3|Sffi5-'.2 Omg. *f * L < 1 0 ^pigjgrgse. 3 fimCDyzn^^ h^^VT^t^Un"^ 
mg^m^^znM-r^o so (^afP^-fke OAm^/k g) DSr^y^o 

[0 19 8] zti^T/\^^y<:^^\zAh>. Vyr^i^:^ lo 2 0 7 ] m^^^ V TZ^Un^(om'^m 5) Ag 

<i: UT^^7)T/V^/^^V^ffll\ 2gO^?^S[$Effl 3 0 'C- 2 . (^ft?^ 1 . 74mg/100ml) 3 MnO 

0 0^<DP«^T\ ^m.mmi Or/m i nT*^?a^ST-C 2 7^5, F e,0, 7 0 asSr^^ffli" SJ&L^fiKitff^J 1 

ay^^^f^o . tiRi^tcLr; ^i^s^3 9. 3^010:7^.^-^ h:^^^- 

[0 19 9] CcO#?^i§ST\ ?^S4 0-1 0 Oro® yT^:;$j3K-^ (gS?Pa>fb6 5 Am^/k g) E^#^Co 

HJcibNt^^-r :/t''->:7(7:>K^t"-:?7;eis#^ix;5^ [020 8] mi^^^ V TZ^Un'^coW^me) Ba 

[0 2 0 0] wC^ttt^Kfif-iJ^dSaiSttitaiirc^-C O mm&l g3£l±Xl 0 Om\) 2035. ZnO 2 

[0 2 0 1] (1 2) mt.^.^M,m (Tm) 40 . UU^ m^mitS 7Am=/k g) F Sr#fCo 

:7n-x;^^~CFT-5 0 OM (a^M^^B^K) ^ffi [0 2 0 9] (^#=3^^ y t:^:*?*^^^^^^^!! 7 ). K2 

V^^o ^f^fie Ome s h^<>;p"p^*^l. OgWS-r O (g^l^l g :^_L/ 1 0 0 m 1 ) 5 35, N i O 2 0 

-So wtt^^ff^^Sri^fflL. 1 0 0 k g/cm'<Djpa 35, Fe^O, 7 3 355:1^^-^5 iji.^ ft 1 fD^ 

"Cl^i-r^WPffi-r^o (CUT. ^i?9*£^3 6. 8 MmC0:7:n^^ b:3e^ y 

[0 2 0 2] wCr)*PJEf->:r/U^TfBcD*#T. W^"^ ^tS^ dS^ppK^fk 5 5 AmVk g ) GSr#fCo 

?1 (?^^*^2 0--3 O'C. ^g^3 0-7 0%RH) Xy [0 2 10] m^^-^ V TZ^U&'f-com^i^mS) Mg 

D-7^>^i?-filJ:^$r^TV^. f^S-^gKt3fASflilS^# O (^«?S0. 6 2mg/10 0ml) 3 5 35, MnO 
5o ^tbi^yt:;^i^-^fi«IJ: Umt'^ 5 0 i^m%Mti\ 5 35, F O3 6 035$r{£>^1-5Wi^ftM5t'P"y l 1 1^ 

L)^cB#<7)?^S (=T,/2) Sr*>^>. rtL?r*k>fb^.f^ ^(CLT. ¥i?SfJtaS3 7. 5 // mOP' ^ 9>< h y T 

(Tm) t-r^o 50' :E;#«lr^ (iafP^'fb4 7 Am^/k g) H§:#/to 
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[0211] im^^^VTZ^um'f-iommms) Ms 

O (^MM 0. 62mg/100ml) 0. 002 $15. 
MnO 2 5gl5, Fe^Os 7 4. 9 9 aU^^mT^ 

sxm-tmy^m 1 1 mmi^ lt, w-mm.^ 35. 5 ^ 

7:t7-r h=¥-Y y T--E;W*i^ (ta^Pa^b 6 3 Am' / k 
g) iSr^fc. 

[0212] mi±^^ y T:E^|?Sr-?^<^»3t0i| 1 0) M 
g O (MMS. 0. 62mg/100ml) lOlfB, Mn 

0 son, Fe,0, 1 O^^^ffl-r^SKi^fiSSitt^y 

1 tmmzLX. W-^&^3 5. 8 nia<Oyz^7^ 10 
^ y T:&*^3K^ (fi&fD^it; ISAm'/kg) jSr# 

[0213] mi^^"^ V T-at^un^nm^m 1 1 ) m 

gO (®^ff0. 6 2mg/l 0 Om 1 ) 25SB. Mn 

[0214] m\SL^^ V Ti^^uiSL^(ommm 12) m 

gO (^^SO. 6 2m g/1 0 Om 1 ) 2 0^, Mn 

O 6 5135. Fe.Oa 1 SgB^^^ffl-rsiJi^ttiSitfi^il 20 

^])r1&iim^ (^fP^{k2 OAm'/k g) KSr# 

[0215] (K'tt=3e--Y y Ti!^^^m.^(om^m i 3 ) m 

H 

H2N-C2H4-N-CSH 

[0 2 20] ^(OWm^m I (MHlfSXtt^ : 

0 0gi5A~G(Cl&J!g=3-hft*si. oast/i-SJ; 30 
^L. ■?rix^*ix=>— y T 1 ~ 7 ^»/Co 
[0 2 2 1] (^^yTM3t«^!)8) :Sr-¥yT<7)M5t^ai 

{cjoV'>Tffiv>fcTS y->9>;«?y7'y i^ifM^f^T^ 
y->9:/*2'7'y v^^^til 

[0222] 

[^kio] 



<©>- 



H 
N 



CsHe-S i -<OCH») 



[0 2 2 3] (^-^ y T]K3Sfi^!l9) ^-y y TMjt«?i|l {C 



gO (^^^0. 62mg/'100ml) 3|FB, MnO 

Z^UW.^ («afPejli7 0 Am'/k g) L>»fc„ 

[0 2 16] (^-t y TcD^Kitfii 1 ~7) h-/U3i>2 0 
$15, -'^2 OSiJ, 7k2 0f|J. 7k4 0g|5SrEgoP7 

t (CH5),SiCl2 1 0^/l'tro}!l-^i^4 OlFiS^ 
mz.. ll\Z 3 0 ^^Pslit^ L7t^. 6 0 "CT- 1 a#P«m-§-S 

[0 2 17] r<D->y 3 — ::/!7^;^(Cv-ndff->'@^^ 
1 0 0lfI5{C*tLT2. 0$I5ro-f 3^>3S^7K*5J;t)«2. 0 

[0218] 

/ ^ CHs . 

cH,-s i -f- o-N=c:r )o 

i:. 3. 0SlJOTI2T$y v'7>'*5/7*y>i/^J 
[0 2 19] 

[-fbsl 



6- S i -^OCHa) 3 

^>i/^fS (III) ^ftffl-fSr t ^I^V^Ttt. 

y TMitFiii tmmiiZLx='—T-^-^i^^^V7 9^n 
[0 224] (^-rvrMT^miO^-rvrmmmi 

v^^lii^fS (IV) ^^^m-t^:ik=km\'^Xti.. ^-r 
y TSitfiail i:|^«|CLT = -x^ V^dE^^yTl OS: 

[0 2 2 5] (=¥-Y y rm^Wi ii~i5) ^^y 
3t«i^!i 1 ~ 7 x-m^'^tim^^^ y T:E^«-j|SL^A~Gicf^;t 

it. ^^vrmi^mi--? trnmizi^x. -n—y-^i^if. 

^^VTl 1~1 5 ^^tl^'ixntz. 
[0 2 2 6] mi tCjblE-C#fc=Sr-V y T 1 ~ 1 5 (D^tl 

[0 2 2 7] • 
[lgll 



(21) it#§g¥8-6 9 1 3 1 

39 40 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 




A 


B 


C 


D 


E 


F 


G 


A 


A 


A 


H 


I 


J 


K 


L 










Hg-Ni-Al-Fe 


Afi-Kn-Fe 


Ba-2n-Fe 






Mg-«n-Fe 


Mg-BD-Fe 


IgHto-Pe 


Mff-lIn-Fe 


Mg-Hn-Fe 




HgHlD-Fe 




I 


I 


I 


I 


I 


I 


I 


n 


HI 




r 


I 


I 


I 


I 


50 

[//m] 


35^ 


26.0 


613 


365 


39.5 


36.2 


37.0 


35.9 


35.6 


36.1 


375 


355 


35.8 


365 


38.5 


+ 88 fim 
[%] 


0^ 


0 


7.6 


0.8 


1.2 


0.8 


0.9 


0.8 


0.7 


0.9 


LO 


0.8 


0.8 


0.9 


13 


-f- 62 /£m 
C%] 


8.0 


1.0 


30.3 


8.4 


8,8 


8.2 


10.2 


8.0 


8.0 


8.1 


85 


7.9 


8.2 


85 


93 


- 22 fim 
C%] 


7.4 


14.2, 


1.6 


7.5 


5,4 


8.0 


75 


7.4 


75 


73 


7.0 


75 


7.1 


6.8 


65 


- 18 (im 

{%] 


0 


0 


0 


0 


0 


0.3 


0.1 


0 


0 


0 


03 


0 


0.3 


05 


0 


& [cm 


540 


780 


270 


590 


455 


510 


495 


545 


540 


535 


490 


545 


543 


515 


495 


&CcmVg] 


364 


502 


213 


355 


330 


360 


353 


364 


364 


363 


345 


364 


364 


354 


339 




1.48 


1.55 


1.27 


1.66 


1.38 


1.42 


1.40 


1.60 


1.48 


1.47 


1.42 


1.50 


1.49 


1.45 


1.46 




22, 


2J0 


2.5 


2.3 


2.4 


2.4 


2.3 


2.2 


2.2 


2.2 


2.2 


25 


2.4 


2.3 


23 




120 /xA 


140 A A 


90 /iA 




100 


120^ A 


150 m A 


TOjiiA 


80;£A 


lOO^A 


llOjuA 


130mA 


150mA 


150mA 


220mA 



[0 2 2 81 

V?- t e r t -y^^/Uf-Uf^^W^O^D 4^ 

[0 2 2 91 JLI5iSi|SFSr--^Vi^3:/v-5:?rf— tcJ:t)+5> Tf*. ^:^-(^]Kit^aJ 1 i: I^HJw LTv-t:^ c $r 

f«&S|]^/NV-^-5/V5r^VNr*t) 1 ~2mmm-Stcffi|9^ [0 2 3 3] ( h (OM5t«?!l 4 ) ^•:^-<oM3t^!Jl t? 

^ti^5. 8 ^mCOm^cOlBW- (:V-r~m.^) ^#7to . =S0. 0 5 Mm, ^TR-fbS 6 5 6 5 %Sr 

[0 2 3 01 ±iEmfe«&iij^i 0 o^t. *!^«j^T-n- ^-rz,mt^ ^ >'mL^\z^^fzT. b^m^xn. v-y 

-c.H.-s i- (0CH3) .^m.^'&T-rf'-^mmit ~^m^m\hmm[z.\^xi^7:yv-r--6^mtL, 

f-^>w^^\oon\z.n\^x2onxvm\^tLmm.^ [02341 {vi—<om&ms) vi—nmtmix 

[0 2 3 11 (.v-r-<Dmm.m2) Y-)-~(ommmix ^^^^'^})-^w&^\zftyLit^ti:m^x\t. v-^- 

i^(^**toSUT. SflL¥*&)ESO.. 0008/2 m, [0235] m'^&m 1 

izi^^tzz.t^m^x{-i.. h-r-o^mmmi tmmizi. . x-m-^i-x-^^^m.^m^^mL. m2{z^i^tz^m 

[0 2 3 21 n^i—cDMi^ms) hi-~(ommmix' m) ^m\^\^^=^:yhyy^h3oovx\ m^^mtt 

m^^ttTi-i^-^mm<tT^:^umm^mm.w-i^!&i^ m2 5%(d^v i^-i-^x^mm^km^^x. )a«/s^;45 2 3 

0. 4 ;/in, iS^K^bfi? 0%STJ53t@ag^2 0%i^*1- "C/esyoRHT, 3 O-C/S 0%RHT. 20t;/l 

i^mmm^y-'f'f^mmt^ ^ >- 2 o %\zf^^ti - 1 so 0 %RHTx^ti^'ix 1 :)5tfc<oiii{±i us: Lybjg*?:^ 2 
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[0 2 3 6] 'm'Mm 2 



[0 2 3 7] mis&ms 

\^\x{'xmmmi tmmzL.x-^^A^.m.m^i^mm\.. 
[0 2 3 81 mMm4^7 



( 22 ) 1tM¥8-6 9 13 1 

42 

•t^:it^m^x{^mmmi tmm\zLxz,^^Wim^ 
M^m^L. w\m\zwm^n<:>tz'^^i:m2\z7T^'to 
[0 2 3 9] \tmm 1 - 3 

mMmixm\^^tz^^VT i\zix:tx, ^itc^-r^^^^ 

yre, 7SU^9 4r^2tc^-rat?-?:ix-?ixttffl-r^w 

SL. f^1tiC|?fli$:^To/-cSS;g^^g2tC:^-ro 
[0 2 4 0] 4-9 



10 



^JS«^ll 1 -CfflV^fc^^ y T 1 tcn;iT. « 1 iZTjk-r^^ 



n 1 TfflVN^c^^ y T 1 JC^-txT. m 1 

yTii'-i5^^2 fc^-Tii «9 ^ 

ML. ll]1t{Cf¥«^^To7tSS*Sr^2tC^-ro 
[0 2 4 1] 

[m2] 





No ■ 


No 


(%) 




(%) 


W ^ 


30X:/80% 


20'C/'10% 




1 


a 


7 


1.6—1.7 


-1.2 


@ 








2 


a 


9 


1.7-1.8 


-1,3 


@ 








3 


a 


5 


1.5-1.6 


-1.5 


@ 


A 


O 




4 


a 


7 


1.6-L7 


-1.3. 


@ 


€> 


O 




5 


a 


7 


1.6-1,7 


-1.3 


@ 


O 


<o> . 


Jt^^il 


6 


a 


7 


1.7-1.8 


-2.0 


A 


A 


o 




7 


a 


7 


1.7-1.9 


-2.0 


A 


A 


A 




8 


a 


7 


1.6-1.7 


-1.3 


© 


@ 




}mm3 


9 


a 


7 


1.6-1.9 


-2.0 




A 


o 




10 


a 


7 


1.7—1.8 


-1.3 


@ 


O 






11 


a 


7 


1.8-2,0 


-2.0 


A 


X 


o 




12 


a 


7 


1.5—1.7 


-2.0 


A 


A 


X 




13 


a 


7 


1.5-1.8 


-2.3 


X 


A 


X 


}mm7 


14 


a 


7 


1.5-1-7 


-2.5 


X 


X 


X 




15 


a 


7 


1.2— L4 


-2.0 


A 


A 


X 



[0 2 4 2] (^^vrmmmi eRrji 7) ^^vr 

xf 7 mz^x,^ z. t ?rl^v^T^l^ -Y y Tcomi^m 1 1 m 

[0 2 4 3] mMms 

t:/i o%RHTT*i . 5%tmT:fi^})ti^mit\^. m 

m^mi^^-\-^\z'iit>h^ti t^^fzfz^t mm ^ix.^, 
[0 2 4 4] nmm^ 



=^-v y T 1 7 ^^m-r^^.^^^. mmm i mm\z%w%^ 



40 



—^st^Mmwim<D±m\zh^t^. 3ot:/8o%R 

[0 2 4 5] ^ifegy 1 0 
^:^^yi Tffl^/^fc b-^-a (cftAT h':^-b Srfflv^Sr 



[0 2 4 6] ^5S<^y 1 1 



50 



?y 1 xm^^^fz v^—s^\zi%k.x v-^ — c ^^vn^w 

fSSL. I^lttc LTWffibfct 3 0r/8 0%R 



43 

1. 7%i:ffiTL^o 
to 2 4 7] -^mm 1 2 
HJS^'lll r-ffiV^/c h-:^-a tCf^e;iT h-:^- d 

[0 2 4 8] mMm 1 3 



mSL. l^«»Ci¥ffiLyc:i:r;5). 2 0'C/10%RHT 
T-t^i^sa-ttdS^T^STL, 3 0"C/8 0%RHT-C 

10 2 4 9] mmm i 4 



&^$o5^1^^(D-^:5''^^S/ b a — 7 — ^(^;g£U. 134(0 20 
3t#a#?r*«LT, aife*fl=^V.... = 2 3 0 V. V 
..c. =- 1 3 0 VlCia^LT, iaS/tlS*5 2 3*C/6 
0 % R H T-e® ai LKi^^tTo fc. 

. [0 2 5 0] ^(D^mi:&tS:iit^mT-t 1. 0%O;(7t?' 
y T- 2 0 "C/ 1 0 %R HT-C<^-<^' *&— 14 1 1 t-PnljS'i 

[0 2 5 1] 15 



atiLK^?r^TofCo 30 
[ 0 2 5 2] ^(D^;^. 2 Ot:/ 1 0%RHT-CcD^^ 

(O^—m^mT'&TX.. :* y y *s 1 . 4 % i ^T^&T L 
[0 2 5 3] ^ISgil 1 6 



[0 2 5 4] 2 Ot:/l 0%RHT©-<^'*9 

[0 2 5 5] m'&^^ y TZ-^iim.'i-(om^m i 4) m 40 



(23.) ^^M5p8_69l31 

44 

gO {mU&O. 62mg/100ml) 20$B, Mn 
O 2 0SB. Fe,0, 6 0 ^F|5*^:i^^'J^^JK'^b Lfc 

Tk^^jDil-g-LjgJefLfcm. 1 1 0 OtlCT^^J^SL 

a3{;:*-rj;e.7t)i!iaiis^Lfc^, ^±S)^^3 5. ? 

MinO^i^-f b^-Y y T^E^^JiS^ (IS^Pa-fbS 8 Am 
'/k g) MSr#fc, 

[0 2 5 6] m'&^\'jTi^-ifim.^(Dm:^mis)M 

gO 1 5g|5, MnO 1 S i O2 3lfl5, F 

O, ey^SSr^ffiL. 1 3 0 0*C-Cj%^!fc-r-54^;l^(iM 
Jtfi^^jl 6 tlRiai{::bT. 5pt^j|iag3 8. 3Mm<©7ai7 

b^-v y r;s;#«[^ (iSfpiK^ke o Am'/k g) n 

[0 2 5 71 m.'&^ •Y y T::S$^Jia^(Dffiiig^j i e ) m 
gO Zn. Li,0 5g|J, Fe,0, 9 2gPSr'K« 
i-S4Ji:51-«M5g«?yi 5 irl^ltlrLT, ¥*?;!|!i@4 0. 5 

'./k g) OSr»/t, 

[0 2 5 81 (a'i±=ar.^ y Tis:^i(tn^<Dm&m i 7 ) m 

gO 2 O^FB, AlsOa FeiOs 75Sfl5^^ 

ffl-t-^tl^fa»3t^J 1 6 irl^^lCLT. W-^m^A 3, 
2;ini(D7a:7l'f^^y T:E;«JE^ (^fP^^b 5 7 A 
m'/k g) P^#fco 
[0 2 5 9] (^^yTfiOMjt^Jl 8~2 1) :¥^yT 

(ommm i ~ 7 ■cffl^^fc^^4:^e-/f y TS*j!et-?-A~G(c 

I^VNTJi. =^YyT(DM3t{R)l~7i:IWl^»CLT = — X 
>:i^=3r ^ y T 1 8 ~ 2 1 ^^i\.^i}Mtl^ 
[0 2 601 (=3f^y TCDM3t^J2 2) ;^f^W':x-23i 
^/l^^^-WV-r ri' y l^— h - ;>< ^ ^ y U— h ( 5 

0:20: 3 0) ^m'tW5 OUi^iiXly f 

>-4 7 5"ft;^5^U':x (5 0 : 5 0) ^m-t^5 0Ut: 

T<^M3^^!ll 6~1 9 tl^^{c:.L-C=i— x-C ^-^^^ap^ij 
T 2 2 ^#7to 
(0 2 6 11 ^3 {C±|Et?#^^-y y T 1 8 ~ 2 2 (D^ 

[0 2 6 2] 
[35 3] 



( 24 ) 



45 



f^mw-s-e 9 13 1 

46 



4^-^ 'J TJto 


18 


19 


20 


21 


22 




M 


N 


O 


P 


M 




Mg - Mn - Fe 


Mg - Mn - Si - Fe 


Mg-Li-Fe 


Mg-Al-Fe 


Mg — Mn - Fe 




I 


I 


I 


I 


V 




353 


38^ 


40^ 


43.2 


36.0 


+ 88 m [96] 


0.8 


1.0 


1,3 


1.4 


0.9 


-H62Am [%] 


8.0 


8.3 


9.0 


10.0 


8.0 


- 22 A m [«] 


7.4 


6.5 


SJ8 


4.2 


7.0 


- 16 m [96] . 


0 


0 


0 


0 


0 


[cmVg] 


540 


510 


480 


450 


530 


& [cmVg] 


364 


340 


322 


302 


362 




1.48 


1.50 


1.49 


1,49 


1,46 




2.2 


2.3 


2.3 


2.2 


2.2 


H 


120 ;^ A 


60 M A 


42 A 


70;z A 


110^ A 



[0 2 6 3] 

{:^v^:^'r/umm^^m i ) 

:^:3ev':/n t:"u:x (2. 2) -2, 2 t*;^ 
^]) :t^->=^'^U> (2) -2, 2-t*;?'^ 

[0 2 6 4] ^MW^fM^'y^r^^vm^^e^^^ Y^m^h ■ 

V^. ASTM E 2 8 - 5 1 T tCfp-f S^C^b'^. 9 2t:(C 

(TKy ^;^7^/w«tJii'g^^^i)2) 
j}<y t'lxv- (2, 2) -2, 2 tf >^ 

(4 - t Ko=¥i/:7 3:^yW) :/n/'?>' 
2Ky ;?}-=3ev^^5^i->' (2) -2, 2-t'>^ 
(4 - t Kn:^;^^^^!:^./^) rT'a/^^- 

^tK h y 7« y >^ 

LTSDx.. ^«m??STtCT2 0 0°CtCT$Sfi'g^SJJ;^^^7 
V^. ASTM E2 8-5 lTtC2p-r^®:^t:.S9 lt:tC 

(:vKy 3 ) 

/-Ky ::d-^v'yD t:"U> (2. 2) -2, 2 b^';^ 

(4 -t Kd:^v':7 :/nyN^V 
TKy :t=3p-v'3^5^u:x (2) -2, 2-f^ 



4 5 m o 1 % 
6 m o 1 % 



4 7 m o 1 % 
2 m o 1 % 

[0 2 6 5] f^MJii<^®^»i9. 5KOHmg/g, 
10 2 6 61 



4 5 m o 1 % 
4m o 1 % 



4 0 m o 1 % 
1 0 m o 1 % 
1 m o 1 % 

I) ^^#/co ■ 

[0 2 6 8] S^^^|§cD^ffifi2 2. OKOHmg/g 
[0 2 6 9] 



4 5 m o 1 % 
1 0 m o 1 % 



( 25 ) i(f5|5p8-6 9 13 1 

47 48 

y-^—Zl-m 4 3 mo 1 % 

1, 2, 5 — ^f-^- h i; ;^7 7V/J^V^ 2mol% 
1 0 2 7 0 1 ±n^mmiziy':/^^\^myt^f'^ V^Mmt I ) S:#/Co 

LxDux.. mmn,mT\zx2oox:\zxmm^R!t^^n 1027 1] mmm<Dmmi'^o. sKOHmg/g, ;!tf 

ASTM E28-5 lT(CS»-f^»^b^9 5t:(r 7 ^^te^^fiff 5 8 . lt:T-fco)tc 

jgL/cirttcS^&^SIT^^. ^^^T^y'i-^^flg (I I [0 2 7 2] 

7K.y;r=^v':7^nfc*lx:/ (2. 2) -2, 2 k*y^ 4 9mol% 

7^l-':7i5?yu^ ' 4 9mol% 

2, 5, 7 ~*:h:7i$^ i/>' h y ;^7/VA}^^>'g[ 2mol% 

. [0 2 7 3] ±mm.m\zi>:f^/\-m:^^i^^ v^mmt v) ^mzo 

i.xM^. mm%mT{z,x 2 0 ox:[zxmm'^jRjt>i:n . [o 2 7 4 1 i6i»jig<7>K&^ffi(i i 7 . iKOHmg/g, 

v^. ASTM E2 8-5 1 Tic2i-f^^>ft;.^.9 2*t:tc: ^ 5 7 rTfoofCo 

aiLfct#t;iS^£^?:«^^T^i^. ^y^>^7^/^;^fl§ (I [0 2 7 5] 

^y :^^'>:7'n b^w:/ (2. 2) -2, 2 t*;^ 5 3mol% 

y-^^/um 4 5 mo 1 % 

1, 2, 7, 8-;3i-iJ^i5'>'x hT;^?/^^':^®^ 2mol% 

10 2 7 6] ±mmm\z-jy^ji^^yt^^^ v^mmt ^m^o 

vxm^. mmnmriizx 2 0 ox:{zxm&^K}t^^ff lo 2 7 7] mm^^(omm\t.2, 2KOHmg/g, ;tf 

ASTM E2 8-5 1 TfC^p-f ^ftjL^9 5t:tC ^ ;^fe^?^Sfl 5 9 t:T*fco/Co 

^Lfci: ttCS/S^i^T^-^. 4^y 3i>?.7"/^;ffi-J3i (V) [0 2 7 8] 

(tK y :3i;;^^/V^J3i^^^^J 6 ) 
^y :^^v':7"c7 b^u:/ (2. 2) -2, 2b'';:^ 50mol% 

y-^yy^fVWi 4 9. 5mol% 

^t^ic by ^ y ^^ 0. 5mol% 

[0 2 7 9] _hlEm^^;lv^:7'5"/v^:^a^^4^^ Y^mm.h I) Sr^ffCo 

LTjD;i. ^^^«f[Tt-T2 0 Ot:tCT$Sa^S^^^tT I 0 2 8 0 ] I^^»fli(D^^ffifi 8 . 7KOHmg/g, 

ASTM E 2 8-5 1 Ttc2p-r^^^L^.l 0 3t: 7 ^^fe^t^SJi 6 1 t:TfcofCo 

t-^LfcirtJ-SiS^^J^T^ii:. ^y (V [0 2 8 1] 

^n7K:¥i/>fbb^;^>^;ny— >ri.i::7-7/ug^iej:t/hy p< y >^ l OO^ 

hy p« y !y ^^^«g^LT^§e>^^7t.-}^y:Il;^x/^'^»J3i (d 

t e r t -y'^)V-^^)^)\^^<D^mmW 4 $15 

[0 2 8 2] _bteSr--->'v'^/V'^:3rf— dJ: 19+5^-^11 40 [ 0 2 8 4 ] C h O^ffifi. 9, 5KOHmg/ 
il^Srm\ -ttJftb^iS».«lt::J:»9jgl!li«g;»L. ^^SJ g. Tm{^9 O^SlU^T gfi5 5t:-Cfcofco 
^/NV-^-^yl^^fflVNT^^ 1 '-2mma^t;ia^#L. [0 2 8 5] ( h ■:^-c7^S3t«^!j 8 ) Y'r—(Om^^^\7 \Z 

fco $ t>M#^i^/c^i^&#4^?:5i'®^LT. Sft^itUJiaS -Si - (OCH3 ) .3 ^ 2 5fPT**aSL^cS^^kf^>^ 

:dS5. 8/imTfo5WfeOJg&fls§r»fCc (^i^iKSO. 0 3 ^ m, W7K^bS6 0%) 

[0 2 8 3] ±f5*fe«^f$i 0 0^t7K/:7'^y-/i-i!g -t^i^^l^ti h'^-<DM3t«?y7 i:l^:^{cbTv'T>' h-:^- 

'kWkW'^X^ s o-C, Hs-S i - (OCH3) 3^2 0 g^#fCo 

^X^'^X.tLTfV^^'^^^W-m^^Q. 0 2 Mm, i» [0 2 8 6] ::co h-^--cDg^ffi, Tm^iU^T g h^l — 

Tk'fbSe 5% 1 . 5lf|5^^--vi^:n/u^ =3ff— X*S#L f irf^CT-fcofco 

v^T> b^- f 4rt»7to 50 [0 2 8 7] ( b-:^-C0^atfi^ll 9 - 1 3 ) ^•:^-OS^a^ 



( 26 ) 



49 

7fiV:iL:^y^,\,mt (I I) ~ (VI) Sr«ffl1-€)iil^tt 
[0 2 8 81 ±IET-#e>iXfc h^- f ~ 1 (Om^Rnm 



<f^mW-8-6 9 13 1 
50 



[0 2 8 9] 
[^4l 





Wflff 


mm 




1^ 


Tm 


Tg 
CC) 




(1) 


AW, 


5.8 


9.5 


90 


55 






Tia 


5.8 


9.5 


90 


55 


h:^-h 


(n) 




6.1 


22.0 


88 


54 


h^-i 


(M) 


Al^, 


5.6 


0.8 


93 


56 




(IV) 


ALO, 


6.0 


17.1 


91 


56 




(V) 


AU). 


5.8 


2.2 


93 


57 




(VI) 


AUO, 


5.9 


8,7 


100 


60 



1 7^i;^i 8 



[0 2 9 0] : 

^-t^w^mm^^w^ ( I) . id^xj^^mm^t ltei 

2 3t:/6 5%RHT, 3 0t:/8 0%RHT, 2 

0 1:/ 1 0 % R HTT 1 :^^(Dmm l Sr i^tzf^^^^ 5 

[0 2 9 1 ] 19-22 



[0 2 94]^ 



'(12 7 



20 



I ^fcMMm 1 9 St/ 2 0 fl. ^iSfi^il 1 7 1 8 j:b-< 

[0 2 9 2] 2 3 



30 



[0 2 9 3] MMm 24-26 



n 7S:I>*1 8T*ffiV^fc=¥^ y T 1 8(3<-t^T. 

•Y y T2 2^i£>^-t-5)^^(i. mmmi 7ri^i s tm 

[0 2 9 5] ^iS^j 28-30 
^<7)^*a:Sr-?:tt^*jx2 0%, 6%S.U^0%tc^HL;rc 

(I I) - (I V) ^Mffl-r^t^^fi* 

'ym^.'^'^^mmn^^^m7!>m^^::^^x. '-<^i^— 

[0 2 9 6] mmms irxis 2 
mmmi 7Rxfi 8xm\^'^tz^^mmzitx.x. msR 

[0 2 9 7] mmm 33 



40 



II 7S.T/1 8Xm\f^tc^^VT 1 8{Zi-t:^X^^ 

y T 1 9 - 2 1 ^^mi-^&.i^it. mmm 1 7 1 8 



#iLT. ii]3t:i.T^-rag)i^m#^teffl-r^t^^fi. 

[0 2 9 8] 
[S5] 



( 27 ) 



8-69131 



51 



52 





4-1- y r 

No 


No 


(96) 








% 


K" r^^ & 


30 X:/80 96 




^^1511 17 


18 


f 


7 








1 9 


iy 






^If^M 18 


18 


8 


7 


— 

— 


la t 








\y) 


18? 


^1j(S4i?iI 19 

^^ii/ln 17 J J- «7 


18 




7 




g4 




1 R 




A 






18 


1 


7 


— 

— ' — 


ESI ^ 


1.6—1.7 


1.5 




A 

ZA 


A 




18 


J 


7 






1 R^l 7 


1 ^ 
x.o 


ly 


r> 


(ri\ 




18 




7 


— - — 


jay fi 


1 s-*-! 7 

J..O l.f 


x.^ 






r> 




18 


1 


7 


— ' — 
— - — 


RI4 




1 9 


<y 




(-\ 
KJ 




19 


f 


7 




@4 




X.O 






(q; 






f 


7 


— - — 
— - — 


IS 4 


l.D— 1. f 


1 9 


vy? 




/-\ 

KJ 


^^^126 


21 


f 


7 


— - — 


E34 




X.O 








^^ffel9il27 


22 




7 




1^ A 




X.O 








^f?«j28 


18 


f 


7 ' 


n 


@4 


1.6—1.7 


1.2 




@ 






18 


f 


7 


m 


@4 


1.5-1.6 


1.1 




© 


o 




18 


f 


7 


IV 


@4 


1.5-1.6 


1.1 




© 


A 




18 


f 


7 


1 


@5 


1.6-1.7 


1.2 




© 


O 




18 


f 


7 


3 


@2 


1.6-1.7 


1.3 


© 


@ 


© 


mmms3 


18 1 f 


7 


I 


g3 


1.4-1.5 


1.5 




© 


A 



[0 2 9 91 ±iS^;^^ytc^3V^T. io^^j, 

[03001 [®««^] Jg«KS*tS^tf-R D 9 1 8 

[0301]©:^ 1.6~1.7 
O : fi: 1. 7j@~l. 8. 1. 4 5~1. 6*SS 
A:rI 1. 8@~1. 9. 1. 3~1. 4 57!5?S 
X : PFbJ 1 . 9®, 1 . 3*S§ 
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